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This invention reiates to a method for producing ££g ^baJc P otein from MirabiHs jalapa and 
inventors of the present invention previous ly separ ed " ^ P ^ N 

found that this protein showed anfv.ral acbvity < Pub '^° Protein (nereafter abbreviated as MAP) The 
243100/85). Specifically, this protein .s Mjpbjhs ^^^'^ e( j et j j n production of MAP utilizing the cu ^^ 
Mentors a.so cuKured tissues of MirabiHs t^^^JL^ Nos. 125382/87 and 2B071M* 
Lue which obtained (Published Unexarmn, Japanese Pate amount of .alapaand 

MAP can be mass-produced mdus.na.lyj "J*"^ 0 disa J va ntage that both much tme and an 
extracting MAP therefrom. However, this method I has he « tissue dlsclosed 

SenJ pianted area are require* ite ^rowin jMgggg.. 125382/87 and 26 9710/86 also require a 
in said Published Unexamined Japanese Patent Appnca 

,ong period of ca. 12 days for cell culture. maniDU | a tion techniques, cloning techniques, etc m 

--t,^ - DNA ,echnique 

2 Ir^S^* accumu. a ting jn ^ 0 f MAP to analyze the structure 

Snder the circumstances as said, some trials ™^%Z££ J* t0 synthesize it. The present 
of MAP. to design MAP gene bajed ^£2^^^ • for MAP * 

EfiE^ 2 i to ^ T ^ MAP produced and stored in ExoH inhibits 
' n,r0 ?his method 9 however, suffers from S inhibited and the amount of MAP 

biosynthesis of protein of Ecoh itself. Therefore growth o ^ 

hfJZZZ ESS ^ — producing MAP which does not inhibit the grow* 
30 ° f also an ob.ct of the invention to provide a gene which codes for MAP and is u«,ized as a foreign 
^^X^lZ, provide recomb,^ plasmid which is integrated with said gene 

35 and is uti.ized as a vector in said method for j^"*^,^ utili26S a gene as a foreign gene which 
A method for producing MAP accord, ng to th present , n ^ ^ ^ 

is formed by making a gene for cod.ng outer membrane pr ote.n P w 5 .. terminal Tnis me thod 
cVmbine with MAP gene having a -"T^TS. ,^^1. a recombinant plasmid which is 
introduces the foreign gene into Ecoh to ^^7^ E . coli expression system. The J^cph thus 

40 formed by integrating said foreign gene ^ 8 ^4 h ^\ 5 ^ ace ||ularly transfer produced MAP. 
transformed produces MAP by express.o ' * "J"™^ not inhibite d. „ . 

The r inir sr r 1 ^— ^ — 9 - — - 

conjunction with the acco j^'J^leotide sequence for coding the signal sequence; 

Fig. 3 shows a nucleotide sequence MAP gene and gene for coding the 

Figs. 4A to 4C show processes for orm.ng 1 i una .^.^ 
signal sequence according to . ^ em«t of the P ^ ^ ^ ^ ^ 

Preferable Exoji plasmid for util.zing as a ^^^^j^ against antibiotics, etc.. Examples of 
and includes a gene marker^ which "^^SifpSd.. and other plasmid obtained by fusing 
,he plasmids are pUC19, P BBR f ,^ pK ^t f mm anv one of the plasmids can also be used. An example 
some P .asmids or by partially delet, ng base , I of P^ ^ g ^ Qf 
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u. k • m be expressed in E.coti g n rally requir s the 
A vector for introducing a for .gn gene wh.ch is to be 

( } Examp.es of promoters wh.ch are known ^^'^^derived from lambda-phage and 
both of which are derived from col.phage, ate . The £ P^JJ c , Tne cl includ i s lim P erature-sensrt.ve 
to known to be repressed by a control prote.n which « called ^ ^ repressjng ab|| „ 

Itant. called cfes,. which represses ^T^^ w^~«etnr introduced in Exoli includes 
«.C resulting'* P L promoter turn on. by cutturing it at 30'C such that P L 

b0 fh P L promoter and c, 8 „ ^- ^ to late transcription of the gene by 

promoter is repressed, wso, r L K 

culturing E.coli at 42 • C. lambda-phage gene or disclosed pPL-lambda plasm.d 

^S^tnrsrsa - -™ — 

Dalgarno. SD sequence) n . rM . inn _ ene o{ Ex0 |j can be used as SD sequence. 

A sequence which is common to ^ lor initiation of translation (ATG) 

(e) methionine codon which is linked to the SD sequence a 

A Formation of E.coli expression vector 

An expression vector derived from p.asmid ^ b ^^ SSS 

&^ " ° ri9ina * ^ t0 

Sample, by making the DNA fragment anc j its ^^^^tS^^^ 
include Xbal and Banlll sites that are not included in £ EcoR |. H indm. the restriction 

C^large foment) which is obtained »<»Z^*^£^m P KK223-3 which 
sites of Xbal and Banlll can be introduced m the PKK223: 3. A oamo nay. , ^ 
SdesStrictionlit-es of Xba. and Ban.U and a ^^^^ mJucl* ^ «T*m* 
in Its 5'- and 3-terminals ^^"n^fSwn. residue which is required for 
PKK223-3. Further. SD sequence and a codon for coo ng ^ ^ ^ Moreover ce 

combining DNA fragments obtained by the >DW ym g end jn|0 g f , h d 

cleavage, and such a DNA Each fra 9 ment be C ° mbm9d * 

^ T ^ , rs^s^ » ^ - dna ,i9ase - 

B Formation of Secretory MAP Gene 

OmpA is an outer membrane protein 0, ig ^Jj-J f^^^ 
nucleotide sequence of a ^tmti^-««. by linking this signal sequence to N- 

sequence functions to make OmpA to sec ^J^^^ 1fom insid e of the E*on. For example, by 
terminal of other protein, the protem can b • ^ MAP can ^ secreted from Efoh. 

linking the signal sequence shown ,n Fig. JJ^™™ first metnionine codon included in a part of said 

55 ^-xzr.ss i=r i- - — -~ — the s,te wh,ch 

is downstream from a promot r. 
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Fig. 1 also shows a sequence of three amino acid of MAP N-terminal and a DNA sequence 
corresponding thereto. C. Production of MAP utilizing E.coli transformant. 

According to the method as said, an expression vector can be prepared which is introduced with e.g. Pl 
promoter, ctss? gene, and a gene for coding a protein. This vector can be further utilized to transform E.coli 
5 by a disclosed method, e.g. by the calcium chloride method. 

A medium for culturing the transformants may contain carbon source, nitrogen source, minerals and, on 
an as-needed basis, minor organic nutrition source such as amino acids, vitamins, etc.. 

The transformants can be cultured e.g. in a liquid medium under the aerobic condition by e.g. stirring 
with aeration, with 6.5 - 8.5 of pH maintained. The culture is performed for several hours to ca. four days to 
w produce MAP and to allow it accumulated in a medium. 

Next, the medium containing MAP obtained as said is condensed. The resultant solution is subjected to 
an appropriate combination of salting out, ion exchange chromatography, gel filtration, affinity chromatog- 
raphy, etc. to purify MAP. 

One example is that a MAP gene or a gene obtained by combining MAP gene and a gene for coding 
75 signal sequence is inserted into an expression vector including P L promoter and cIbs7 gene, and this vector 
is introduced into E.coli , allowing generation of MAP, firstly by culturing the transformed Ecoli under the 
aerobic condition at 30 *C to fully grow the bacteria, and immediately after that increasing a culture 
temperature to 42 # C, followed by further culture under the aerobic condition. MAP can be thus efficiently 
produced. 

20 MAP thus produced can be determined by an immunological technique utilizing anti-MAP antibodies. 

Although the following is to describe the present invention in detail with reference to preferable 
embodiments, it is to be understood that the invention is not restricted to the description. To understand the 
following embodiments, processes of forming DNA vector in the embodiments are shown in Figs. 4A to 4C. 

25 A Step of Inserting A Synthetic DNA Fragment into Plasmid pKK223-3 

A DNA linker containing restriction enzyme sites, SD sequence, methionine codon, and coding N- 
ierminal amino acid sequence of MAP shown in Fig. 3 was inserted into plasmid pKK223-3 (manufactured 
by Pharmacia Japan Co., Ltd). 

30 One micro gram of pKK223-3 was incubated in High Buffer (a mixture of 50mM Tris»HCl [pH7.5h 
100mM of NaCt-1mM of MgCl) containing 10 units of each restriction enzyme of EcoRI and Hindlll 
(manufactured by Nippon Gene Co, Ltd.) at 37 *C for one hour for digestion. The obtained solution was 
subjected to phenol-chloroform treatment and ethanol precipitation to collect DNA. The phenol-chloroform 
treatment is described in detail was follows. Firstly, phenol was saturated with a mixture (hereinafter 

35 abbreviated as TE) of 10mM of Tris HCt (pH8.0) and 1mM of ethylenediamine tetra acetic acid (EOT A). 
The equivalent volume of the resultant phenol solution was added to the obtained DNA solution for mixing, 
and the resultant mixture was centrifuged to collect a aqueous phase containing DNA. Next, an equivalent 
volume of chloroform was added to this aqueous phase for further mixing, and the resultant mixture was 
centrifuged to collect an aqueous phase containing DNA. Ethanol precipitation is described in detail as 

40 follows. Firstly, to the obtained solution containing DNA, 5M of sodium chloride of 1/20-fold volume and 
ethanol of 2-fold volume were added, and the resultant mixture was cooled at -70 'C for thirty minutes. 
Next, this solution was centrifuged at high speed to separate the obtained precipitant. 

Two kind of single-stranded synthetic DNA linkers of complementary nucleotide sequences shown in 
Fig. 3 were prepared by utilizing the DNA synthesizer (manufactured by Applied Biosystems Japan 

45 Company, 381A-type) according to the phosphoroamidide method. One microgram of each obtained 
synthetic linker was incubated in 100 ul of a kinase solution (a mixture of 50mM of Tris HCi [pH7.6], 
10mM of MgC*2, 5mM of dithiothreitol, O.imM of spermidine, 0.1mM of EDTA, and 1mM of ATP) 
containing 10 unites of T4 kinase (manufactured by Toyobo Co., Ltd.) at 37 *C for one hour to add 
phosphoric acid to 5'-terminal of the linkers. After that, the obtained single-stranded DNA was converted into 

so double-stranded DNA by annealing. This annealing was performed by mixing the obtained reacted 
solutions, heating the resultant mixture at 60 'C for twenty minutes, and allowing it to stand at room 
temperature for twenty minutes. Next, the resultant solution was subjected to ethanol precipitation, and then 
the precipitate was dissolved in 10 u I of TE. 

To 5 m of the thus obtained solution containing double-stranded synthetic DNA, 2.5 til of (ca. 0.5 tig) 

55 of pKK223-3 cleavage product was added and the mixture was ligated at 10 "C for two hours utilizing the 
ligation kit (manufactured by Takara Syuzo Co., Ltd). Plasmid pKS2 was then obtained by introducing the 
synthetic DNA linker into the plasmid pKK223-3. 
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in 50 UI of High Buffer for d igest. on Next th prec ipitate was added to _25 ul of 
treatment and ethanol precip.tat.onto coltoet ^ ^^^^ dATP, dGTP, dCTP and TTP to a 
K,enow solution (which is dbM by adding 0 .JJMrf jjh ^ ^ ^ 

mixture of 50mM of Tris-HCI [pH72], 10mM of MgSU • convert & c0nesive end d 

of 50 ug/mt). and the resultant so.ut.on was incubated at C for 30 m # foljowed by 

°he DNA to a flush end. After react.on the solutoo .was heated at ^ ^ ^ 

^nol-chloroform treatment and ethane ™™ ^"f" 

br^CtS ^ a, Tonetour rSaved DNA was collected by phenol-chloroform 
lament foTwed by ethanol Precipitation . s z0 LW .) was incubated in 50 ut 

Separately. 1 ug of P^^j^JSIw* ™ (Manufactured by Toyobo Co.. Ltd.) and 
o, High Buffer containing 10 •£ S^Cfor two-hours to Ceave P UC19. The Ceaved DNA 

Pvull (manufactured by Nippon Gene u>. • L ™> followed b y ethanol precipitation, 

ferments were collected by phenol-chloroform DNA fragments derived from pUC19 

9 Th e DNA fragments (larger fragments) a ^^^^J^ 1 J^.m K tm.^9S 
both of which were obtained as men ^ «ere ^J^*,^ JU hour uti.izing the ligation 
ul of the TE ^^^£5?nlT£S PKS3- This P KS3 comp.ses the rep.ica.on 
Z^T^lllXeT^ of pKS2 which are combined therein. 

A Step of-hse *""! p ' Promoter into pKS3 

Two micrcrams of pKS3 was incubated in 50 U. - »* 
enzyme Pstl (manufactured by Nippon Q ^°^- ) 1 ^J^ foll0 wed by ethanol precipitation. The 

Om fragment was collected ^ PjtS^pS^ ° lution *, 2*2 

collected DNA fragment was mcubated . 20 ul «W ^ Qf T , ls . HCt [pH7 .9], 66mM 

O.lmM of each co-factor of dATP. dGTP. dCTP an TTP toam to ^ Q 1mg/ml of ^.ne 

of potassium phosphate. 10mM of 7J^,£^^Ll^ by Toyobo Co.. Ltd.) at 37 • C for 
serum albumin) containing 23 ^ T J^?S^TJ^ end Next. 1 Ut of 0.5M EDTA was 

=;r^^ » Nippon Gene co - Ltd) at 37 ' c ,or one 

hour for additional digestion. Phfl rmacia Co Ltd.) was incubated in 50 Ut of High 

Separately. 1 ug of pPL-lambda ^^^ISS^ manufactured by Nippon Gene 
Buffer containing 10 units of each ^^J^ff^i ^ Ls subjected to phenol-chloroform 
Co.. Ltd.) at 37-C for one hour for ^'^^.^ 

treatment and the staining the P t promoter were 

The DNA fragment denved from pKS3 an I the t > J btaine d as said were mixed, and the 
dissolved in 10 ut of TE. respectively Nex^. ^^"naation kU (manufactured by Takara Syuzo Co.. Ltd.). After 
DNA fragments therein were ^jf"^^^^^). From the obtained transformers, 
lha t, the resuKant DNA ™^»«^g*J^ wheh was formed by inserting the P L 
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promotor into pKS3. 

» step cf Cleav *™ nut a.« Cene fnm Lattbda-pha,* DNA 

precipitation. . . , K „ TaLrflra q V uzo Co.. Ltd.) was incubated in 50 
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Two micrograms - P HSe £l857 was -bated in - ^^^S^V^jS 
J£n Xho. (— jjdby Nj ^ coHectedby £n*«^ 

Ltd) at 37 -C for one hour for d.gest.on. The cleave incubated m 25 ui of Klenow 

..s^on enzyme BffiH, — « « — ' ZZXXT^C 

into plasmid pSH4. 

M toS *an.l P'«**>» M a * a SS, dna «. C0..CW. by » ««" "-»" - 



35 



40 



45 



50 



55 



f \ oiep o> iiiopiui im — _ — j 

eachsinaie-strand^^^ 
was synthesLd according to phosphoroarmd.de method « single . s tranded DNA was 

Applied Biosystems Japan, 381A type). One IT^^TrlLm (manufactured by Toyobo Co.. 
Abated in Lut of said Kinase ^^^^L DN A. Each so.ution containing the 
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phosphorylat d single-stranded DNA were mixed and the resultant solution was h ated at 60 'C for 20 
minutes and allow d to stand at room temperature for 20 minut s for annealing to obtain double-stranded 
DNA. The obtained double-stranded DNA was collected by ethanol precipitation and dissolved in 10 u I of 
TE. 

5 On the other hand, 1 ug of the plasmid pSH6 was incubated in 50 ui of High Buffer containing 10 units 
of each restriction enzyme Ndel and Xbal {both manufactured by Nippon Gene Co., Ltd.) at 37 *C for one 
hour for digestion. The cleaved DNA was collected by subjecting the reacted solution to phenol-chloroform 
treatment and the following ethanol precipitation. The collected DNA was further dissolved in 10 ui of TE, 
Three point five micro liter of the TE solution containing the annealed synthetic DNA and also 3.5 at of 

to the TE solution containing the cleaved pSH6 was mixed. The mixture was reacted at 10 'C for two hours by 
utilizing the ligation kit (manufactured by Takara Syuzo Co., Ltd.) to combine the synthetic DNA and the 
cleaved DNA. The combined DNA was used to transform E.coli (strain N99cl + ), and plasmid DNA was 
purified from the obtained transformants. This plasmid is plasmid pSH7 formed by inserting the gene of 
OmpA signal sequence into pSH6. 

15 

Expression of MAP Utilizing E»coll transformed with 
The Plasmid pSH6 

20 

E.coli (strain MM294) was transformed by the plasmid pSH6. The obtained transformants were cultured 
in 5 mt of LB medium (a mixture of 1% bact.trypton, 0.5% bact.yeast extract, 1% sodium chloride, and 
0.1% glucose) containing 50 ug/m* of ampicillin at 30 *C under the aerobic condition overnight. Next, the 
medium was added into M9CA medium (a mixture of 6g/t of disodium phosphate, 3g/l of potassium 

25 phosphate, 0.5g/l of sodium chloride, lg/1 of ammonium chloride, 2mM of magnesium sulphate, 0.1 mM of 
calcium chloride, and 2g/l of glucose) containing 50 tzg/m! of ampicillin and 4 ug/mt of thiamine 
hydrochloride to achieve a final concentration of 1%. The resultant solution was cultured at 30 *C under the 
aerobic condition. Growth rate of the transformants was almost the same as that of E.coli transformants 
(strain MM294) which was transformed with plasmid pSH5 containing no MAP gene. It is apparent from this 

30 fact that the plasmid pSH6 did not affect the growth of Exoli . 

When the absorbance of the medium at 550nm achieved 0.8, M9CA medium which had already been 
heated to 55 * C was added to the medium in equivalent volume to accelerate the production of MAP. After 
that, the solution was further cultured at 42 • C under the aerobic condition to have MAP accumulated in 
E.coli bodies. 

35 After culture was terminated, the E.coli bodies were collected by centrifugation and suspended in 0.9% 
aqueous NaCt solution which is equivalent to the medium in volume. This suspension was further 
centrifuged to collect the E.coli bodies. The collected bodies were further suspended in 0.9% aqueous 
sodium chloride solution, followed by braking by means of a ultra sonic vibrator. The obtained sample was 
subjected to enzyme-linked immunosorbent assay (ELISA). The result was that 20 ug/t of MAP was 

40 produced. 

Expres sion of MAP Utilizing E.coli Transformed with 

Pla smid pSH7 
45 

E.coli (strain MM294) was transformed by the plasmid pSH7. The obtained transformants were cultured 
with shaking in 5 ml of LB medium containing 50 ug/mt of amplicillin under the aerobic condition at 30 *C 
overnight in the same manner as for pSH6. Next, the medium was added into M9CA medium containing 50 
so ug/ml of ampicillin and 4 ug/mt of thiamine hydrochloride to achieve a final concentration of 1%, followed 
by culture at 30 • C under the aerobic condition in the same manner as for pSH6. The growth rate of the 
transformants was almost the same as that of E.coli transformants (strain MM294) which was transformed 
with the plasmid pSH5 containing no MAP gene. This fact reveals that the plasmid pSH7 did not affect the 
growth of the E.coli . 

55 When absorbance of the medium at 550nm achieved 0.8, M9CA medium which had be n already 
heated to 55 *C was added to the medium in equivalent volume to acc lerate MAP production. After that, 
the resultant medium was further cultured at 42 * C under the aerobic condition to have MAP accumulated in 
the medium. 
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After the culture was terminated, the Exoli bodies were separat d by c ntr'rfugation, and the residual 
solution was dialyzed with water. The dialyzed solution was subjected to an immunological analysis (cLlSA) 
uSiizinJ anti-MAP antibodies to detect extracellularly 200 ug/1 of MAP in the solution. 
blotting analysis was performed to confirm presence of a protein having the same molecular weight as that 
of MAP in the solution. 



Claims 

1. A gene comprising the following base sequence: 



GCGCCTACTC TAGAAACCAT CGCTTCTCTG GACCTGAACA 
CGCGGATGAG ATCTTTGGTA GCGAAGAGAC CTGGACTTGT 

ACCCGACCAC CTACCTGTCT TTCATAACGA ATATCCGTAC 
TGGGCTGGTG GATGGACAGA AAGTATTGCT TATAGGCATG 

GAAAGTCGCA GACAAAACCG AACAGTGTAC CATCCAGAAA 
CTTTCAGCGT CTGTTTTGGC TTGTCACATG GTAGGTCTTT 

ATCTCTAAAA CCTTCACCCA GCGTTACTCT TACATAGACT 
TAGAGATTTT GGAAGTGGGT CGCAATGAGA ATGTATCTGA 

TGATCGTGAG CTCGACGCAG AAAATCACCC TAGCTATCGA 
ACTAGCACTC GAGCTGCGTC TTTTAGTGGG ATCGATAGCT 

CATGGCTGAC CTGTACGTTC TGGGTTACTC TGACATCGCT 
GTACCGACTG GACATGCAAG ACCCAATGAG ACTGTAGCGA 

AATAACAAGG GTCGTGCTTT CTTCTTCAAA GACGTGACTG 
TTATTGTTCC CAGCACGAAA GAAGAAGTTT CTGCACTGAC 

AGGCTGTTGC GAACAATTTC TTCCCGGGAG CTACAGGTAC 
TCCGACAACG CTTGTTAAAG AAGGGCCCTC GATGTCCATG 

TAATCGTATC AAATTAACCT TTACAGGTTC TTATGGCGAT 
ATTAGCATAG TTTAATTGGA AATGTCCAAG AATACCGCTA 

CTCGAGAAAA ACGGCGGACT ACGTAAGGAC AATCCCCTAG 
GAGCTCTTTT TGCCGCCTGA TGCATTCCTG TTAGGGGATC 

GTATCTTCCG TCTGGAAAAC TCGATAGTTA ACATTTATGG 
CATAGAAGGC AGACCTTTTG AGCTATCAAT TGTAAATACC 

CAAAGCTGGT GACGTTAAAA AACAGGCTAA ATTCTTCTTA 
GTTTCGACCA CTGCAATTTT TTGTCCGATT TAAGAAGAAT 

CTGGCTATCC AGATGGTTTC GGAGGCTGCG CGCTTTAAGT 
GACCGATAGG TCTACCAAAG CCTCCGACGC GCGAAATTCA 

ATATCAGTGA CAAAATCCCG TCTGAAAAAT ACGAAGAAGT 
TATAGTCACT GTTTTAGGGC AGACTTTTTA TGCTTCTTCA 

TACCGTTGAC GAATACATGA CCGCTCTGGA AAACAACTGG 
ATGGCAACTG CTTATGTACT GGCGAGACCT TTTGTTGACC 

GCTAAACTGT CTACGGCCGT ATACAACTCT AAGCCTTCTA 
CGATTTGACA GATGCCGGCA TATGTTGAGA TTCGGAAGAT 

CCACCACCGC TACCAAATGT CAGCTGGCTA CCTCTCCGGT 
GGTGGTGGCG ATGGTTTACA GTCGACCGAT GGAGAGGCCA 

TACCATCTCT CCGTGGATAT TCAAAACCGT CGAGGAAATC 
ATGGTAGAGA GGCACCTATA AGTTTTGGCA GCTCCTTTAG 

AAACTGGTTA TGGGTCTGCT TAAGTCTTCT TAATAA 
TTTGACCAAT ACCCAGACGA ATTCAGAAGA ATTATT 



said base sequence coding for MAP, wherein the gene includes in the upstream of the base sequence 
a gene which comprises the following base sequence: 
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TATGAAAAA^CAGCTATCGCGATTGCAGTGGCACTGGCT 
ACTTTTTCTGTCGATAGCGCTAACGTCACCGTGACCGA 

GGTTTCGCTACCGTAGCGCAGGCC GCGCCTACT 
CCAAAGCGATGGCATCGCGTCCGG CGCGGATGAGATC 

and which codes for OmpA signal sequence. 

Recombinant plasmid having E.coli expression systems and the gene described in the claim 1 inserted. 

Recombinant plasmid including P L promotor derived from E.coli lambda-phage, CU57 repressor gene, 
and also the gene described in the claim 1 such that the gene can express in the E.coli . 

E.coti transformant comprising the plasmid described in the claim 2 or 3. 



A method for producing MAP comprising: 

a step of culturing the Exoli transformants described in the claim 4 to express the gene described in 
the claim 1 which is introduced in said transformants and to induce them to produce MAP, and 
a step of separating and purifying MAP which is extracellulary produced. 
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Patentanspriiche 

1. Gen, umfassend die fotgende Basensequenz: 



GCGCCTACTC TAGAAACCAT CGCTTCTCTG GACCTGAACA 
CGCGGATGAG ATCTTTGGTA GCGAAGAGAC CTGGACTTGT 

ACCCGACCAC CTACCTGTCT TTCATAACGA ATATCCGTAC 
TGGGCTGGTG GATGGACAGA AAGTATTGCT TATAGGCATG 

GAAAGTCGCA GACAAAACCG AACAGTGTAC CATCCAGAAA 
CTTTCAGCGT CTGTTTTGGC TTGTCACATG GTAGGTCTTT 

ATCTCTAAAA CCTTCACCCA GCGTTACTCT TACATAGACT 
TAGAGATTTT GGAAGTGGGT CGCAATGAGA ATGTATCTGA 

TGATCGTGAG CTCGACGCAG AAAATCACCC TAGCTATCGA 
ACTAGCACTC GAGCTGCGTC TTTTAGTGGG ATCGATAGCT 

CATGGCTGAC CTGTACGTTC TGGGTTACTC TGACATCGCT 
GTACCGACTG GACATGCAAG ACCCAATGAG ACTGTAGCGA 

AATAACAAGG GTCGTGCTTT CTTCTTCAAA GACGTGACTG 
TTATTGTTCC CAGCACGAAA GAAGAAGTTT CTGCACTGAC 

AGGCTGTTGC GAACAATTTC TTCCCGGGAG CTACAGGTAC 
TCCGACAACG CTTGTTAAAG AAGGGCCCTC GATGTCCATG 

TAATCGTATC AAATTAACCT TTACAGGTTC TTATGGCGAT 
ATTAGCATAG TTTAATTGGA AATGTCCAAG AATACCGCTA 

CTCGAGAAAA ACGGCGGACT ACGTAAGGAC AATCCCCTAG 
GAGCTCTTTT TGCCGCCTGA TGCATTCCTG TTAGGGGATC 

GTATCTTCCG TCTGGAAAAC TCGATAGTTA ACATTTATGG 
CATAGAAGGC AGACCTTTTG AGCTATCAAT TGTAAATACC 

CAAAGCTGGT GACGTTAAAA AACAGGCTAA ATTCTTCTTA 
GTTTCGACCA CTGCAATTTT TTGTCCGATT TAAGAAGAAT 

CTGGCTATCC AGATGGTTTC GGAGGCTGCG CGCTTTAAGT 
GACCGATAGG TCTACCAAAG CCTCCGACGC GCGAAATTCA 

ATATCAGTGA CAAAATCCCG TCTGAAAAAT ACGAAGAAGT 
TATAGTCACT GTTTTAGGGC AGACTTTTTA TGCTTCTTCA 

TACCGTTGAC GAATACATGA CCGCTCTGGA AAACAACTGG 
ATGGCAACTG CTTATGTACT GGCGAGACCT TTTGTTGACC 

GCTAAACTGT CTACGGCCGT ATACAACTCT AAGCCTTCTA 
CGATTTGACA GATGCCGGCA TATGTTGAGA TTCGGAAGAT 

CCACCACCGC TACCAAATGT CAGCTGGCTA CCTCTCCGGT 
GGTGGTGGCG ATGGTTTACA GTCGACCGAT GGAGAGGCCA 

TACCATCTCT CCGTGGATAT TCAAAACCGT CGAGGAAATC 
ATGGTAGAGA GGCACCTATA AGTTTTGGCA GCTCCTTTAG 

AAACTGGTTA TGGGTCTGCT TAAGTCTTCT TAATAA 
TTTGACCAAT ACCCAGACGA ATTCAGAAGA \TTATT 

wobei die Basensequenz fur MAP codiert, wobei das Gen stromaufwSrts von der Basensequenz ein 
Gen enthalt, welches die foigende Basensequenz umfaflt: 
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TATGAAA^GACAGCTATCGCGATTG^GTGGCACTGGCT 
ACTTTTTCTGTCGATAGCGCTAACGTCACCGTGACCGA 

GGTTTCGCTACCGTAGCGCAGGCC GCGCCTACT 
CCAAAGCGATGGCATCGCGTCCGG CGCGGATGAGATC 



und welche fur eine OmpA-Signalsequenz codiert. 

70 2. Rekombinantes Piasmid mit E. coli -Expressionssystemen und dem in Anspruch 1 beschriebenen 
eingefugten Gen. 

3. Rekombinantes Piasmid, das einen von der E. coli -Lambda-Phage abgeleiteten P L -Promotor, das cls5 7- 
Repressorgen und auch das in Anspruch 1 beschriebene Gen enthait, so daB das Gen in E. coli 

is exprimiert werden kann. 

4. E. coli -Transforrnante, umfassend das in Anspruch 2 Oder 3 beschriebene Piasmid. 

5. Verfahren zur Herstellung von MAP, umfassend: 

20 einen Schritt zur Kuitivierung von den in Anspruch 4 beschriebenen E. coli -Transformanten zur 
Expression des in Anspruch 1 beschriebenen Gens, welches in den Transformanten eingefuhrt wird, 
und um diese zur Herstellung von MAP zu veranlassen, und 

einen Schritt zur Abtrennung und Reinigung von MAP, welches extrazellular gebildet wird, 

25 
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Rev indications 

1. Gene comprenant la sequence de bases suivante : 

GCGCCTACTC 7AGAAACCA? CGCTTCTCTG GACC7GAACA 
CGCGGATGAG ATCTTTGGTA GCGAAGAGAC CTGGACTTGT 

ACCCGACCAC CTACCTGTCT TTCATAACGA ATATCCGTAC 
7GGGC7GG7G GATGGACAGA AAGTATTGCT TATAGGCATG 

GAAAGTCGCA GACAAAACCG AACAG7G7AC CA7CCAGA-AA 
CTTTCAGCGT CTGTTTTGGC 77GTCACA7G G7AGG7C777 

ATCTCTAAAA CCTTCACCCA GCGTTACTCT TACATAGACT 
TAGAGATTTT GGAAGTGGGT CGCAATGAGA ATG7A7C7GA 

7GA7CG7GAG CTCGACGCAG AAAA7CACCC TAGCTATCGA 
ACTAGCACTC GAGCTGCGTC 7777AG7GGG ATCGATAGCT 

CATGGCTGAC C7G7ACG77C TGGGTTACTC TGACATCGCT 
GTACCGACTG GACA7GCAAG ACCCAATGAG ACTGTAGCGA 

AATAACAAGG G7CG7GC777 C7TC77CAAA GACG7GAC7G 
TTATTGTTCC CAGCACGAAA GAAGAAGTTT C7GCAC7GAC 

AGGCTGTTGC GAACAA777C TTCCCGGGAG CTACAGGTAC 
TCCGACAACG CTTGTTAAAG AAGGGCCCTC GATGTCCATG 

TAATCGTATC AAATTAACCT 77ACAGG77C TTA7GGCGA7 
A7TAGCA7AG 777AA77GGA AA7G7CCAAG AATACCGCTA 

C7CGAGAAAA ACGGCGGAC7 ACGTAAGGAC AA7CCCC7AG 
GAGCTCTTTT TGCCGCCTGA TGCATTCCTG 77AGGGGATC 

GTATCTTCCG 7C7GGAAAAC 7CGA7AG77A ACA777A7GG 
CATAGAAGGC AGACCTTTTG AGCTATCAAT 7G7AAA7ACC 

CAAAGCTGGT GA.CG77AAAA AACAGGC7AA A77C77C77A 
GTTTCGACCA CTGCAATTTT TTGTCCGATT 7AAGAAGAA7 

CTGGCTATCC AGATGGTTTC GGAGGCTGCG CGCTTTAAGT 
GACCGATAGG 7C7ACCAAAG CCTCCGA CGC GCGAAATTCA 

ATATCAGTGA CAAAATCCCG TCTGAAAAAT ACGAAGAAGT 
TATAGTCACT GTTTTAGGGC AGAC77777A 7GC77C77CA 

TACCGTTGAC GAA7ACA7GA CCGCTC7GGA AAACAAC7GG 
ATGGCAACTG C7TA7G7ACT GGCGAGACCT 777G77GACC 

GC7AAAC7G7 CTACGGCCGT A7ACAAC7C7 AAGCC7TCTA 
CGATTTGACA GATGCCGGCA TATGTTGAGA T7CGGAAGAT 



TACCATCTCT CCGTGGATAT TCAAAACCGT CGAGGAAATC 
ATGGTAGAGA GGCACCTATA AGTTTTGGCA GCTCCTTTAG 

AAACTGGTTA 7GGG7C7GC7 7AAG7C77CT TAATAA - 
T7TGACCAAT ACCCAGACGA ATTCAGAAGA AT7AT? 



ladite sequence de bases codant pour la proteine anti-virale de Mirabilis (PAM), te gene renfermant en 
amont de la sequence de bases un gene qui comprend la sequence de bases suivante : 

7A7G>^AAAGAC^GC7A7CGCGA77GCAG7GGCAC7GGC7 
ACTTmCTGTCGATA 

GG777CGC7ACCG7AGCGCAGGCC GCGCC7ACT 
CCAAAGCGA7GGCA7CGCG7CCGG CGCGGA7GAGA7C 
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et qui code pour la sequ nee signal de OmpA. 

2. Plasmide recombine dans leque) sont inseres des systemes depression de E. coli et le gene decrit 
dans la revendication 1. 

3. Plasmide recombine" renfermant un promoteur P L provenant du phage lambda de E. coli , un gene de 
r^presseur cfes?, et egalement le gene decrit dans la revendication 1, de fagon que le gene puisse 
s'exprimer dans E. coli . 

w 4. Transformant de E. coli , comprenant le plasmide decrit dans la revendication 2 ou 3. 

5. Procede de production de PAM, comprenant les etapes consistant a : 

cultiver ies transformants de E. coli decrits dans la revendication 4, pour exprimer le gene decrit 
dans la revendication 1 , qui est introduit dans lesdits transformants, et amener ces derniers a produire 
is de la PAM, et 

separer et purifier la PAM qui est produite de maniere extracellulaire. 
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GCGCCTACTC TAGAAACCAT CGCTTCTCTG GACCTGAACA ACCCGACCAC CTACCTGTCT 
CGCGGATGAG ATCTTTGGTA GCGAAGAGAC CTGGACTTGT TGGGCTGGTG GATGGACAGA 

TTCATAACGA ATATCCGTAC GAAAGTCGCA GACAAAACCG AACAGTGTAC CATCCAGAAA 
AAGTATTGCT TATAGGCATG CTTTCAGCGT CTGTTTTGGC TTGTCACATG GTAGGTCTTT 

ATCTCTAAAA CCTTCACCCA GCGTTACTCT TACATAGACT TGATCGTGAG CTCGACGCAG 
TAGAGATTTT GGAAGTGGGT CGCAATGAGA ATGTATCTGA ACTAGCACTC GACCTGCGTC 

AAAATCACCC TAGCTATCGA CATGGCTGAC CTGTACGTTC TGGGTTACTC TGACATCGCT 
TTTTAGTGGG ATCGATAGCT GTACCGACTG GACATGCAAG ACCCAATGAG ACTGTAGCGA 

AATAACAAGG GTCGTGCTTT CTTCTTCAAA GACGTGACTG AGGCTGTTGC GAACAATTTC 
TTATTGTTCC CAGCACGAAA GAAGAAGTTT CTGCACTGAC TCCGACAACG CTTGTTAAAG 

TTCCCGGGAG CTACAGGTAC TAATCGTATC AAATTAACCT TTACAGGTTC TTATGGCGAT 
AAGGGCCCTC GATGTCCATG ATTAGCATAG TTTAATTGGA AATGTCCAAG AATACCGCTA 

CTCGAGAAAA ACGGCGGACT ACGTAAGGAC AATCCCCTAG GTATCTTCCG TCTGGAAAAC 
GAGCTCTTTT TGCCGCCTGA TGCATTCCTG TTAGGGGATC CATAGAAGGC AGACCTTTTG 

TCGATAGTTA ACATTTATGG CAAAGCTGGT GACGTTAAAA AACAGGCTAA ATTCTTCTTA 
AGCTATCAAT TGTAAATACC GTTTCGACCA CTGCAATTTT TTGTCCGATT TAAGAAGAAT 

CTGGCTATCC AGATGGTTTC GGAGGCTGCG CGCTTTAAGT ATATCAGTGA CAAAATCCCG 
GACCGATAGG TCTACCAAAG CCTCCGACGC GCGAAATTCA TATAGTCACT GTTTTAGGGC 

TCTGAAAAAT ACGAAGAAGT TACCGTTGAC GAATACATGA CCGCTCTGGA AAACAACTGG 
AGACTTTTTA TGCTTCTTCA ATGGCAACTG CTTATGTACT GGCGAGACCT TTTGTTGACC 

GCTAAACTGT CTACGGCCGT ATACAACTCT AAGCCTTCTA CCACCACCGC TACCAAATGT 
CGATTTGACA GATGCCGCCA TATGTTGAGA TTCGGAAGAT GGTGGTGGCG ATGGTTTACA 

CAGCTGGCTA CCTCTCCCGT TACCATCTCT CCGTGGATAT TCAAAACCGT CGAGGAAATC 
GTCGACCGAT GGAGAGGCCA ATGGTAGAGA GGCACCTATA AGTTTTGGCA GCTCCTTTAG 

AAACTGGTTA TGGGTCTGCT TAAGTCTTCT TAATAA 
TTTGACCAAT ACCCAGACGA ATTCAGAAGA ATTATT 



Fig, 2 
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